Background: Distal radius fractures commonly present to emergency departments (ED). Optimum treatment methods remain unclear and individual hospital practices differ. Objectives: To ascertain the number and success rate of manipulation under intravenous regional anaesthesia (IVRA) of distal radius fractures, and to determine the re-manipulation rate. Methods: Retrospective observational study of patients undergoing manipulation of distal radius fracture under IVRA in the ED from January 2003 to January 2004. The resuscitation room procedure log, hospital computer records, ED records and theatre records were examined for each patient. Results: A total of 84 manipulations were performed. Complete information was available for 74 procedures (73 patients). Manipulation was successful in 73.5% with only 19 out of 73 patients requiring operation. All patients were manipulated under IVRA with middle grade or consultant supervision; and 52 (71.2%) patients were managed entirely as outpatients. Conclusion: Our policy of manipulating displaced distal radius fractures under IVRA in the ED has a high success rate and allows the majority of patients to be managed as outpatients. This policy may lead to cost savings from a health service financing perspective.
Introduction
Fractures of the distal radius are the most common of all fractures and are especially prevalent in postmenopausal osteoporotic females. 1 They represent a considerable workload for the emergency departments (ED) and orthopaedic departments in the West of Scotland. Although the management of displaced distal radius fractures has been extensively studied, there is little consensus regarding the optimum treatment pathways.
Our unit is one of only two EDs in the region to perform manipulation of displaced distal radius fractures under intravenous regional anaesthesia (IVRA) − the other EDs admit patients for manipulation under general anaesthesia (MUGA). Generally, only elderly patients with a Colles' type fracture are manipulated in this ED under IVRA. Younger patients with high energy injuries (for example, after a significant fall or sports injury) would be referred to orthopaedic staff for operative management from the outset. IVRA is performed in this ED by ED middle grade and senior staff, and anaesthetists are not routinely involved. An ED colleague then performs the manipulation. All procedures are performed in the resuscitation room with standard anaesthetic monitoring (electrocardiography, non-invasive blood pressure and pulse oximetry).
A previous study in Scotland showed that 44% of hospitals performed ED Bier's blocks in 1995, but this number has decreased. 2 The primary aim of this study was to determine if our policy of reduction under IVRA in the ED was associated with an acceptable success rate (defined as the rate of satisfactory reduction on first attempt in the ED) and our secondary aim was to determine the need for subsequent surgery in those with poor quality ED manipulations. Such information is relevant for the development of an efficient and cost effective health care policy.
Methods
The study was performed in an urban university ED with 46,000 new attendances annually. Data were collected on all manipulations of displaced distal radius fractures carried out between January 2003 and January 2004. A total of 84 procedures were identified from the record of procedures held in the resuscitation room in the ED. Information was gathered from the hospital information system on patients' age, sex, unit number and admission status. Clinical notes were obtained and the following information was recorded: grade and s u p e r v i s i o n o f t h e d o c t o r u n d e r t a k i n g t h e procedure; initial manipulation successful or not; any re-manipulations and any subsequent operative inter ventions within one calendar month. Manipulation under general anaesthetic by orthopaedic staff was deemed an operative intervention, as was the application of an external fixator or K-wiring.
Only 74 manipulations in 73 patients were included in the final study (10 sets of notes were unavailable). No attempt was made to study fractures deemed not appropriate for manipulation, nor was any attempt made to rationalise the criteria for manipulation. In addition, any manipulations carried out in the ED by orthopaedic staff were excluded.
A telephone survey of all 13 EDs in the West of Scotland area was carried out and information r e c o r d e d a s t o t h e i r a g r e e d p o l i c i e s f o r management of distal radius fractures and the type of anaesthesia used for manipulations in the ED. Finally a review of the literature was undertaken regarding the most appropriate conservative and surgical interventions for such fractures and the most effective methods of anaesthesia. Any existing national standards or comparable data from other hospitals regarding the success of manipulations were included.
Results
There were 74 consecutive manipulations for 73 patients carried out in a 13-month period. The majority of patients (n=61) were female and the mean age was 65.7 years (range 22-91) [ Table 1 ]. On average, the department carried out six manipulations each month although this varied throughout the year (Figure 1 ).
There were 42 fractures of the left distal radius, 30 of the right distal radius and one bilateral distal radius fractures. All manipulations were carried out under IVRA (Bier's block) using 20 to 40 ml of 0.5% prilocaine. Fifty patients were dealt with by senior house officers (SHO, equivalent to basic trainees), 17 by middle grade staff (equivalent to higher trainees) and 6 by consultants. All procedures were carried out in the resuscitation room and supervised by middle grade or consultant staff.
Following manipulation, 21 patients (28.8%) were admitted to the orthopaedic ward immediately after the reduction while 52 (71.2%) were manipulated in the ED and managed as outpatients. The reasons for admission included social problems, other associated injuries and concurrent disease as well as those admitted solely for operative intervention.
Fifty-six (76.7%) patients' fractures were initially manipulated to satisfactory bony alignment on the basis of check X-rays, 12 were completed but regarded as unacceptable on reviewing the post-reduction X-ray and 5 of these were re-manipulated while still under block but all of them were still unacceptable. There were 5 failed procedures, including 2 cuff failures; 2 were abandoned because of patient discomfort and 1 was abandoned because of hypertension during the administration of anaesthetic. There was no reported adverse event associated with the procedure. The final outcome of manipulations is shown in Figure 2 . time with consumables such as casts, splints and X-rays contributing only 10%. It suggests that an efficient and cost effective management strategy should aim to minimise the number of admissions and the number of operative interventions.
A review of the literature revealed little consensus about which treatment leads to the best clinical outcome.
A large meta-analysis 4 concluded that there was insufficient evidence to determine the most effective method of conservative management of these fractures. The authors suggested that clinicians should use a familiar, cost-effective technique and should take patient preference and risk of complications into account. Similar conclusions were reached regarding the most appropriate anaesthetic or surgical interventions. 5, 6 Our current policy dictates that all displaced distal radius fractures should be manipulated in the ED. Exceptions to this include fractures with severe comminution, open fractures, and patients with contra-indications to IVRA. The manipulation should be done under IVRA, which has been shown to provide better analgesia, and a reduced risk of re-displacement compared to haematoma block. [7] [8] [9] [10] The procedure should be supervised by a doctor of middle grade experience or above as there has been some evidence that an experienced operator might improve outcome. 3 If practically possible, such patients should be discharged with an appointment made for the next available outpatient fracture clinic.
We believe this study raises several noteworthy points. Firstly, no complications or adverse effects were noted in the 73 patients who underwent manipulation under IVRA. Only two procedures were abandoned because of patient discomfort. It appears that manipulation under IVRA is a safe and acceptable technique.
We have demonstrated that the majority of patients with displaced fractures can be managed on an outpatient basis. In a 13-month period only 21 patients (28.8%) were admitted. This included those admitted because of social factors and concurrent disease as well as those admitted solely for management of their Study patients were followed up for one calendar month from the time of their injury. During this period, 19 patients under went an operative intervention on their fracture (Table 2 ). If we define success as a manipulated fracture not requiring operative intervention within one month, our overall success rate was 50 out of 68 completed manipulations (73.5%).
The results of the telephone survey of policies on management of distal radius fractures in West of Scotland EDs are shown in Figure 3 .
Discussion
In an aging population, distal radius fractures may become increasingly common. An ideal strategy for management should combine the best possible clinical outcome with the most efficient use of available resources. A 1997 study by Kakarlapudi et al 3 estimated a total cost of £320.50 per patient from presentation to discharge from fracture clinic care. The vast majority of this was service costs, namely, inpatient and theatre fracture. The avoidance of admission in 52 cases was likely to be associated with significant cost savings to the health service, although we did not perform a formal cost benefit analysis.
Few previous studies have reported on the clinical outcome of fractures manipulated under IVRA in the ED. 3 We demonstrated a success rate of 73.5% with only 19 of the 73 patients requiring operation. The majority of these were patients whose initial manipulation was deemed unacceptable on check X-ray. Of note, all patients in whom an attempt was made to re-manipulate the fracture while still under block ultimately required an operation. This would suggest that if initial manipulation is deemed unsuccessful the patient should be referred directly to orthopaedics without additional attempts being made.
Although there is little data for comparison, one study reported on the outcome of 100 consecutive distal radius fractures, 3 with 52 of them requiring manipulation. Of those fractures which were manipulated, 21 required a subsequent operation giving a failure rate of 40.4%. Some differences may help to explain these results; the majority of manipulations in the above study were undertaken by junior medical staff without super vision and haematoma block rather than IVRA was used. The authors themselves note that the failure rate was greatly reduced when a more experienced doctor carried out the initial manipulation.
The technique itself is not without drawback. It is fairly time consuming (around 30 minutes per procedure) and it requires two doctors to work with one patient for most of that time. Additionally, the patient needs to be monitored in the ED until fully recovered from the procedure and are ready to go home (if appropriate). This consumes nursing time and resources. However, overall costs are still likely to be less than inpatient care and operative intervention.
